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(57) A tag identification device automatically identi-
fies a correspondence relationship between a tag name
arbitrarily set by a user and a process value. The tag
identification device includes a processor configured to
perform a first process of:
obtaining first definition information in which the tag
name, a type of tag data which is handled using the tag
name, an upper limit value, an lower limit value, and an
engineering unit are defined for each tag, extracting a

tag, which coincides with at least one of the type, the
upper limit value, the lower limit value, and the engineer-
ing unit of a predetermined first process value, from the
first definition information, selecting the tag data, which
is handled using the tag name defined for the extracted
tag, using an actual measurement value of the tag data,
and identifying the selected tag data as the first process
value.
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Description

BACKGROUND

Technical Fields

[0001] The present invention relates to a tag identifi-
cation device, a tag identification method and a non-tran-
sitory computer readable storage medium.
[0002] Priority is claimed on Japanese Patent Applica-
tion No. 2018-017606, filed on February 2, 2018.

Related Art

[0003] Various products such as petroleum refined
products, petrochemicals, electric power, gas, glass, pa-
per and pulp are manufactured by process systems in
plants, factories, etc. (hereinafter collectively referred to
as "plants"). In plants, process control systems for con-
trolling a variety of state quantities (e.g., pressure, tem-
perature, flow rate, level, etc.) in process systems are
constructed and a high level of automatic work is realized.
One such process control system is a distributed control
system (DCS) in which operation monitors and control-
lers are arranged in a distributed manner as.
[0004] The scale of a distributed control system con-
structed in a plant increase or decreases generally de-
pending on the scale of the plant. Accordingly, handled
data (input values from various field devices that meas-
ure process state quantities, output values from distrib-
uted controllers to adjustment valves and rotational de-
vices, history values from the past several hours to the
present for monitoring, etc.) scores also increase or de-
crease depending on the scale of a plant and may reach
thousands to tens of thousands of points in large-scale
plants. In distributed control systems, identification infor-
mation called a "tag" is allocated to each piece of data
and various types of data are handled using tags.
[0005] Japanese Patent No. 4399773 discloses an ex-
ample of a conventional distributed control system. Spe-
cifically, Japanese Patent No. 4399773 discloses a dis-
tributed control system in which a plurality of field devices
and controllers are connected to a network, a controller
acquires a measurement result of a measurement instru-
ment (a flowmeter, a thermometer or the like) which is a
kind of field device and operates an operation device (a
valve or the like) which is a kind of field device according
to the measurement result.
[0006] Incidentally, various types of data handled in
the aforementioned distributed control system represent
operating conditions of a plant from the past to the
present and thus can be considered to be widely used
for monitoring, diagnosis, analysis of causes of problems
and the like of performance of an operator and perform-
ance (stability, profitability, energy efficiency, productiv-
ity, etc.) of operation in addition to various devices, ap-
paratuses and facilities installed in the plant, for example.
However, distributed control system manufacturers are

generally not process manufacturers of oil companies,
chemical companies and the like and do not have the
chemical engineering knowledge of processes into which
their systems are introduced or knowledge of various
types of work (including operation knowledge) in plants,
and thus they have had difficulty using the aforemen-
tioned various types of data for purposes other than the
purpose of monitoring and controlling processes. Ac-
cordingly, the aforementioned various types of data are
basically used only to monitor and control processes and
are generally discarded after being used to monitor and
control processes or provided to a higher system such
as a plant information management system on demand.
[0007] Since the name of a tag (tag name) allocated
to data handled in a distributed control system can be
arbitrarily set by an end user (process operator), a tag
name is set as a name that is easily understood by an
end user, for example, in many cases. Accordingly, only
the end user who sets the tag names knows which proc-
ess value (tower top pressure value of an atmospheric
distillation tower, or the like) is assigned data (tag data)
handled using a tag in a distributed control system in
many cases. Further, a short comment character string
can be additionally defined for each tag but this is also
set as a name that is easily understood by an end user
and thus only the end user can be aware of it in many
cases. Even when a manufacturer of a distributed control
system intends to use tag data handled in the distributed
control system for end users for purposes other than the
purpose of monitoring and controlling a process by ac-
quiring the chemical engineering knowledge of the proc-
ess and the knowledge of various types of work in the
plant, it is impossible to be aware of a process value to
which tag data is allocated unless a user asks an end
user in the case of a system which has already been
introduced. For this reason, the tag data cannot be used
without checking with the end user.
[0008] If the manufacturer of the distributed control
system can learn a correspondence relationship be-
tween tag names and process values from an end user
who has set the tag names, it is possible to use the afore-
mentioned tag data for purposes other than the purpose
of monitoring and controlling a process. However, to
learn the correspondence relationship between tag
names and process values from the end user, it is nec-
essary to explain the purpose, effect, cost and the like to
the end user and then obtain agreement of the end user.
Accordingly, when agreement of the end user is not ob-
tained, there is a problem that tag data handled in the
distributed control system cannot be used for purposes
other than the purpose of monitoring and controlling a
process even though it is caused by the end user. This
problem is not limited to the distributed control system
and is a problem throughout systems which handle data
in a tagging manner.
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SUMMARY

[0009] In order to solve the problem, a tag identification
device of one aspect of the present invention automati-
cally may identify a correspondence relationship be-
tween a tag name arbitrarily set by a user and a process
value, and the tag identification device may include a
processor configured to perform a first process of: ob-
taining first definition information in which the tag name,
a type of tag data which is handled using the tag name,
an upper limit value, an lower limit value, and an engi-
neering unit are defined for each tag, extracting a tag,
which coincides with at least one of the type, the upper
limit value, the lower limit value, and the engineering unit
of a predetermined first process value, from the first def-
inition information, selecting the tag data, which is han-
dled using the tag name defined for the extracted tag,
using an actual measurement value of the tag data, and
identifying the selected tag data as the first process value.
[0010] Thereby, the tag identification device of one as-
pect of the present invention can automatically identify a
correspondence relationship between tag names arbi-
trarily set by a user and process values.
[0011] In the tag identification device of one aspect of
the present invention, the processor may perform a sec-
ond process of obtaining second definition information in
which a plurality of graphics which are mutually related
monitoring screens used for process monitoring and
which include information on tag is defined, extracting a
tag, which coincides with at least one of the type, the
upper limit value, the lower limit value, and the engineer-
ing unit of a predetermined second process value, from
the first definition information, selecting the tag data,
which is handled using the tag name defined for the ex-
tracted tag, using at least one of the second definition
information and the actual measurement value of the tag
data, and identifying the selected tag data as the second
process value.
[0012] In the tag identification device of one aspect of
the present invention, the processor may repeat a third
process of extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower limit value,
and the engineering unit of a predetermined n-th ("n" is
an integer which is greater than or equal to 3) process
value, from at least one of the first definition information
and the second definition information, and identifying the
tag data, which is handled using the tag name defined
for the extracted tag, as the n-th process value.
[0013] In the tag identification device of one aspect of
the present invention, in a case where there is a plurality
of process values to be identified, the processor may
extract the tag in consideration of similarity of the tag
name.
[0014] In the tag identification device of one aspect of
the present invention, the processor may determine the
similarity of the tag name by comparing the tag name
from head of the tag name by one character to determine
whether or not each character is the same.

[0015] In the tag identification device of one aspect of
the present invention, in a case where the processor uses
the second definition information, the processor may se-
lect the tag data or extracts the tag by tracing the graphics
on the basis of a relationship between the graphics.
[0016] The tag identification device of one aspect of
the present invention may further include a communica-
tion device configured to receive the process value meas-
ured by a field device installed in a plant, and a storage
device which stores the process value, the first definition
information, and the second definition information.
[0017] A tag identification method of one aspect of the
present invention may automatically identify a corre-
spondence relationship between a tag name arbitrarily
set by a user and a process value, and the tag identifi-
cation method may include performing, by a processor,
a first process of obtaining first definition information in
which the tag name, a type of tag data which is handled
using the tag name, an upper limit value, an lower limit
value, and an engineering unit are defined for each tag,
extracting a tag, which coincides with at least one of the
type, the upper limit value, the lower limit value, and the
engineering unit of a predetermined first process value,
from the first definition information, selecting the tag data,
which is handled using the tag name defined for the ex-
tracted tag, using an actual measurement value of the
tag data, and identifying the selected tag data as the first
process value.
[0018] The tag identification method of one aspect of
the present invention may further include performing, by
the processor, a second process of obtaining second def-
inition information in which a plurality of graphics which
are mutually related monitoring screens used for process
monitoring and which include information on tag is de-
fined, extracting a tag, which coincides with at least one
of the type, the upper limit value, the lower limit value,
and the engineering unit of a predetermined second proc-
ess value, from the first definition information, selecting
the tag data, which is handled using the tag name defined
for the extracted tag, using at least one of the second
definition information and the actual measurement value
of the tag data, and identifying the selected tag data as
the second process value.
[0019] The tag identification method of one aspect of
the present invention may further include repeating, by
the processor, a third process of extracting a tag, which
coincides with at least one of the type, the upper limit
value, the lower limit value, and the engineering unit of
a predetermined n-th ("n" is an integer which is greater
than or equal to 3) process value, from at least one of
the first definition information and the second definition
information, and identifying the tag data, which is handled
using the tag name defined for the extracted tag, as the
n-th process value.
[0020] The tag identification method of one aspect of
the present invention may further include, in a case where
there is a plurality of process values to be identified, ex-
tracting, by the processor, the tag in consideration of sim-
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ilarity of the tag name.
[0021] The tag identification method of one aspect of
the present invention may further include determining,
by the processor, the similarity of the tag name by com-
paring the tag name from head of the tag name by one
character to determine whether or not each character is
the same.
[0022] The tag identification method of one aspect of
the present invention may further include, in a case where
the processor uses the second definition information, se-
lecting the tag data or extracting the tag, by the processor,
by tracing the graphics on the basis of a relationship be-
tween the graphics.
[0023] The tag identification method of one aspect of
the present invention may further include receiving, by a
communication device, the process value measured by
a field device installed in a plant, and storing, into a stor-
age device, the process value, the first definition infor-
mation, and the second definition information.
[0024] A tag identification program of one aspect of the
present invention may be configured for execution by a
tag identification device which automatically identifies a
correspondence relationship between a tag name arbi-
trarily set by a user and a process value, and the tag
identification program may include instructions for per-
forming, by a processor, a first process of obtaining first
definition information in which the tag name, a type of
tag data which is handled using the tag name, an upper
limit value, an lower limit value, and an engineering unit
are defined for each tag, extracting a tag, which coincides
with at least one of the type, the upper limit value, the
lower limit value, and the engineering unit of a predeter-
mined first process value, from the first definition infor-
mation, selecting the tag data, which is handled using
the tag name defined for the extracted tag, using an ac-
tual measurement value of the tag data, and identifying
the selected tag data as the first process value.
[0025] The tag identification program of one aspect of
the present invention may further include instructions for
performing, by the processor, a second process of ob-
taining second definition information in which a plurality
of graphics which are mutually related monitoring
screens used for process monitoring and which include
information on tag is defined, extracting a tag, which co-
incides with at least one of the type, the upper limit value,
the lower limit value, and the engineering unit of a pre-
determined second process value, from the first definition
information, selecting the tag data, which is handled us-
ing the tag name defined for the extracted tag, using at
least one of the second definition information and the
actual measurement value of the tag data, and identifying
the selected tag data as the second process value.
[0026] A non-transitory computer readable storage
medium of one aspect of the present invention may store
one or more tag identification programs configured for
execution by a tag identification device which automati-
cally identifies a correspondence relationship between a
tag name arbitrarily set by a user and a process value,

and the one or more tag identification programs may in-
clude instructions for performing, by a processor, a first
process of obtaining first definition information in which
the tag name, a type of tag data which is handled using
the tag name, an upper limit value, an lower limit value,
and an engineering unit are defined for each tag, extract-
ing a tag, which coincides with at least one of the type,
the upper limit value, the lower limit value, and the engi-
neering unit of a predetermined first process value, from
the first definition information, selecting the tag data,
which is handled using the tag name defined for the ex-
tracted tag, using an actual measurement value of the
tag data, and identifying the selected tag data as the first
process value.
[0027] In the non-transitory computer readable storage
medium of one aspect of the present invention, the one
or more tag identification programs may further include
instructions for performing, by the processor, a second
process of obtaining second definition information in
which a plurality of graphics which are mutually related
monitoring screens used for process monitoring and
which include information on tag is defined, extracting a
tag, which coincides with at least one of the type, the
upper limit value, the lower limit value, and the engineer-
ing unit of a predetermined second process value, from
the first definition information, selecting the tag data,
which is handled using the tag name defined for the ex-
tracted tag, using at least one of the second definition
information and the actual measurement value of the tag
data, and identifying the selected tag data as the second
process value.
[0028] In the non-transitory computer readable storage
medium of one aspect of the present invention, the one
or more tag identification programs may further include
instructions for repeating, by the processor, a third proc-
ess of extracting a tag, which coincides with at least one
of the type, the upper limit value, the lower limit value,
and the engineering unit of a predetermined n-th ("n" is
an integer which is greater than or equal to 3) process
value, from at least one of the first definition information
and the second definition information, and identifying the
tag data, which is handled using the tag name defined
for the extracted tag, as the n-th process value.
[0029] In the non-transitory computer readable storage
medium of one aspect of the present invention, the one
or more tag identification programs may further include
instructions for, in a case where there is a plurality of
process values to be identified, extracting, by the proc-
essor, the tag in consideration of similarity of the tag
name.
[0030] In the non-transitory computer readable storage
medium of one aspect of the present invention, the one
or more tag identification programs may further include
instructions for determining, by the processor, the simi-
larity of the tag name by comparing the tag name from
head of the tag name by one character to determine
whether or not each character is the same.
[0031] In the non-transitory computer readable storage
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medium of one aspect of the present invention, the one
or more tag identification programs may further include
instructions for, in a case where the processor uses the
second definition information, selecting the tag data or
extracting the tag, by the processor, by tracing the graph-
ics on the basis of a relationship between the graphics.
[0032] Although details will be described later, an as-
pect of the present invention is to extract a candidate of
a tag whose similarity of tag name and combination of
attributes are characteristic from a first definition infor-
mation (TL) for each process unit using chemical engi-
neering knowledge of process, and to combine it with a
measured value (PD) of the tag data in order to finally
identify the process value (first process value). In the first
definition information (TL), attributes such as tag name,
data type (temperature, pressure, flow rate, level, etc.)
of tag data defined to a plant, upper and lower limit values
of scale, industrial unit, and control drawing name are
exhaustively defined. The similarity of tag name is deter-
mined by comparing tag names from their heads by one
character with the same rate.
[0033] Next, the other characteristic tag (this is char-
acteristic, but cannot be identified only by the above-de-
scribed combination) existing in the process unit is iden-
tified from the identified tag. To identify this, information
on which tags are included in each graphic and second
definition information (GD) in which calling-relationship
between graphics is defined are used. First, graphics in-
cluding the identified tag are extracted. Next, from these
graphics, a next characteristic tag in the process unit (but
the tag cannot be identified directly) is identified. If the
next characteristic tag cannot be found in a graphic, it
tries to identify using a different graphic whose calling-
relationship is close. If the next characteristic tag still can-
not be found, it repeats to try to identify using another
graphic whose calling-relationship is nest close.
[0034] The above-mentioned chemical engineering
knowledge is knowledge concerning a way of producing
petroleum and chemical products (material balance, heat
balance, reaction, separation, design of manufacturing
process, design of process control system). For example,
"Which process value is the lowest pressure value in the
oil refinery plant?", "There are 2 3 n paths in the heating
furnace. Their ranges are the same, and their tag names
are similar to each other ", or the like. Further, the process
unit is defined on the basis of differences in process
(processing treatment). For example, a set of equipment
in an atmospheric distillation apparatus is defined as one
process unit, and a set of equipment in a fluid catalytic
cracking apparatus is defined as one process unit.
[0035] Further features and aspects of the present dis-
closure will become apparent from the following detailed
description of exemplary embodiments with reference to
the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

FIG. 1 is a block diagram showing a configuration of
a main part of a process control system using a tag
identification device, a tag identification method and
a tag identification program according to an embod-
iment of the present invention.
FIG. 2 is a block diagram showing a configuration of
a main part of an engineering terminal as a tag iden-
tification device.
FIG. 3 is a diagram showing an example of a tag list
used in an embodiment of the present invention.
FIG. 4 is a diagram schematically showing an exam-
ple of graphics used in an embodiment of the present
invention.
FIG. 5 is a diagram schematically showing an exam-
ple of graphics used in an embodiment of the present
invention.
FIG. 6 is a diagram showing an example of a mutual
relationship between graphics used in an embodi-
ment of the present invention.
FIG. 7 is a flowchart showing the overview of a tag
identification method according to an embodiment
of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0037] The embodiments of the present invention will
be now described herein with reference to illustrative pre-
ferred embodiments. Those skilled in the art will recog-
nize that many alternative preferred embodiments can
be accomplished using the teaching of the present in-
vention and that the present invention is not limited to
the preferred embodiments illustrated herein for explan-
atory purposes.
[0038] An aspect of the present invention is to provide
a tag identification device, a tag identification method and
a tag identification program which is capable of automat-
ically identifying a correspondence relationship between
tag names arbitrarily set by a user and process values.
[0039] Hereinafter, a tag identification device, a tag
identification method and a tag identification program ac-
cording to an embodiment of the present invention will
be described in detail with reference to the drawings.

[Process control system]

[0040] FIG. 1 is a block diagram showing a configura-
tion of a main part of a process control system using a
tag identification device, a tag identification method and
a tag identification program according to an embodiment
of the present invention. As shown in FIG. 1, the process
control system 1 includes a field device 10, a controller
20, an operation monitoring terminal 30 and an engineer-
ing terminal 40 and controls processes realized in a plant
(not shown) by controlling the field device 10 through the
controller 20 according to instructions and the like from
the operation monitoring terminal 30.
[0041] Here, the field device 10 and the controller 20
are connected to a field network N1 and the controller
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20, the operation monitoring terminal 30 and the engi-
neering terminal 40 are connected to a control network
N2. For example, the field network N1 is a wired network
installed in the field of the plant. On the other hand, the
control network N2 is a wired network that connects the
field of the plant and a monitor room, for example. Mean-
while, the field network N1 and the control network N2
may be wireless networks.
[0042] The field device 10 is a sensor device such as
a flowmeter or a temperature sensor, a valve device such
as a flow rate control valve or an on-off valve, an actuator
device such as a fan or a motor or another device installed
in the field of the plant. Meanwhile, a case in which a
state quantity in a process to be controlled is a flow rate
of a fluid is described as an example in the present em-
bodiment for facilitation of understanding. Accordingly,
FIG. 1 illustrates one sensor device 10a that measures
a flow rate of a fluid and one valve device 10b that controls
(operates) a flow rate of a fluid among a plurality of field
devices 10 installed in the plant.
[0043] The controller 20 controls field devices 10 by
performing communication with the field devices 10 ac-
cording to instructions from the operation monitoring ter-
minal 30. Specifically, the controller 20 acquires a proc-
ess value measured through a certain field device 10
(e.g., the sensor device 10a) and controls the other field
device 10 (e.g., the valve device 10b) by calculating and
transmitting an operation quantity of the other field device
10 (e.g., the valve device 10b). Here, a tag is allocated
to each piece of data handled in the controller 20 and the
controller 20 handles various types of data using tags.
Meanwhile, although FIG. 1 illustrates only one controller
20 for facilitation of understanding, a plurality of control-
lers 20 may be provided for several control loops.
[0044] The operation monitoring terminal 30 is a ter-
minal used to monitor a process operated by an operator
of the plant, for example. Specifically, the operation mon-
itoring terminal 30 acquires input/output data of the field
devices 10 from the controller 20, transmits behaviors of
the field devices 10 and the controller 20 which constitute
the process control system 1 to the operator and controls
the controller 20 on the basis of instructions of the oper-
ator.
[0045] The engineering terminal 40 is a terminal for
creating information, programs and the like to be set in
the field devices 10, the controller 20 and the operation
monitoring terminal 30 on the basis of design information
(design information of the plant including the process
control system 1) stored in an instrumentation database
which is not shown. In addition, the engineering terminal
40 automatically identifies a correspondence relationship
between tag names and process values used in the con-
troller 20. Hereinafter, a configuration of the engineering
terminal 40 as a tag identification device will be described
in detail.

[Tag identification device]

[0046] FIG. 2 is a block diagram showing a configura-
tion of a main part of the engineering terminal as a tag
identification device. As shown in FIG. 2, the engineering
terminal 40 includes an operation device 41, a display
42, a storage device 43, a processor 44 (processing
means), a communication device 45 and a drive device
46. This engineering terminal 40 is realized by a personal
computer or a workstation, for example.
[0047] The operation device 41 includes an input de-
vice such as a keyboard or a pointing device, for example,
and outputs an instruction (instruction for the engineering
terminal 40) according to operation of an operator who
uses the engineering terminal 40 to the processor 44.
The display 42 includes a display device such as a liquid
crystal display device, for example, and displays various
types of information output from the processor 44. Mean-
while, the operation device 41 and the display 42 may
be physically separated or may be physically integrated
like a touch panel type liquid crystal display device in-
cluding both a display function and an operation function.
[0048] The storage device 43 includes an auxiliary
storage device such as a hard disk drive (HDD) or a solid
state drive (SSD), for example, and stores various types
of data. For example, the storage device 43 stores a
project file PF and process data PD (actual measurement
values of tag data). Meanwhile, although not shown in
FIG. 2, various programs executed in the engineering
terminal 40 are also stored in the storage device 43.
[0049] The aforementioned project file PF is a defini-
tion file in which various types of data used in the process
control system 1 are defined and includes a tag list TL
(first defined information) and graphic data GD (second
defined information). The tag list TL is a list including
definition information on tag data handled in the controller
20 using tags. The graphic data GD is data including
definition information on a monitor screen (graphics) dis-
played on the operation monitoring terminal 30. Mean-
while, the tag list TL and the graphic data GD included
in the project file PF will be described in detail later.
[0050] The process data PD is data (past tag data)
used for process control in the past. For example, the
process data PD includes data representing process val-
ues measured through the sensor device 10a, data rep-
resenting operation quantities of the valve device 10b
and the like, and various alarms. The process data PD
is data that is originally accumulated in the controller 20
and cannot be accessed without previously designated
authority. To facilitate description, it is assumed that the
communication device 45 receives the process data PD,
and the same process data PD accumulated in the con-
troller 20 is stored in the storage device 43 in the present
embodiment.
[0051] The processor 44 controls operation of the en-
gineering terminal 40 in an integrated manner on the ba-
sis of an operation instruction input from the operation
device 41 or an instruction transmitted through the control
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network N2. For example, when an instruction for crea-
tion of information to be set to the controller 20 is input
from the operation device 41, the processor 44 performs
a process of creating necessary information on the basis
of design information stored in the instrumentation data-
base which is not shown. In addition, the processor 44
performs a process of automatically identifying a corre-
spondence relationship between tag names and process
values used in the controller 20. Meanwhile, processes
performed in the processor 44 will be described in detail
later.
[0052] The communication device 45 is controlled by
the processor 44 to perform communication through the
control network N2. Meanwhile, the communication de-
vice 45 may perform wired communication or wireless
communication. The drive device 46 reads data recorded
in a computer readable recording medium M such as a
CD-ROM or a DVD (registered trademark)-ROM, for ex-
ample. This recording medium M stores a program for
realizing the function of each block (e.g., the function of
the processor 44) of the engineering terminal 40.
[0053] A program stored in the recording medium M is
read by the drive device 46 and installed in the engineer-
ing terminal 40 to realize the function of each block of
the engineering terminal 40 in a software manner. That
is, such a function is realized by cooperation between
software and hardware resources. Meanwhile, a pro-
gram for realizing the function of each block of the engi-
neering terminal 40 may be distributed on the recording
medium M or through an external network such as the
Internet.

<Tag list>

[0054] FIG. 3 is a diagram showing an example of a
tag list used in an embodiment of the present invention.
As described above, the tag list TL is a list including def-
inition information on tag data handled using tags in the
controller 20. In the example shown in FIG. 3, "FCS
name," "drawing," "tag name," "tag type," "tag comment,"
"upper limit value," "lower limit value" and "engineering
unit" are defined for each tag.
[0055] "FCS name" is information for specifying a con-
troller 20 in which each tag has been defined. As this
information, identification information (identification
name) allocated to each controller 20 in advance is used.
For example, "FCS2101" is defined as "FCS name" in
the example shown in FIG. 3. Meanwhile, although only
"FCS2101" is defined as "FCS name" in the example
shown in FIG. 3, when a plurality of controllers 20 are
provided, identification information allocated to the re-
spective controllers 20 is defined as "FCS name."
[0056] "Drawing" is information for specifying a control
drawing in which each tag has been defined. Here, con-
trol drawing defines a control function of a controller 20
and is prepared for each control loop, for example. As
information for specifying a control drawing, identification
information (identification name) allocated to each con-

trol drawing in advance is used. For example, "DR0021"
and "DR0035" are defined as "drawing name" in the ex-
ample shown in FIG. 3.
[0057] "Tag name" is the name of a tag allocated to
each piece of tag data handled in a controller 20. This
tag name can be arbitrarily set by an end user (e.g., a
plant manager). In the example shown in FIG. 3, char-
acter strings each of which is composed of a total of 9
characters of a specific 4-digit figure ("2100"), an arbitrary
2-character English letter ("FI," "PI," "FC" or the like) and
an arbitrary 3-digit figures are defined as "tag informa-
tion."
[0058] "Tag type" is information representing a tag
type. In the example shown in FIG. 3, "PVI" and "PID-
STC" are defined as "tag type." A tag (tag data) for which
"PVI" is defined as "tag type" refers to a tag (tag data)
for monitoring and a tag (tag data) for which "PID-STC"
is defined as "tag type" refers to a tag (tag data) for con-
trol.
[0059] "Tag comment" is additional information of a
tag. This tag comment can be arbitrarily set by an end
user (e.g., a plant manager) and defines information rep-
resenting which state quantity is represented by a tag,
for example. "Upper limit value" is a value that defines
an upper limit value of a tag data scale and "lower limit
value" is a value that defines a lower limit value of a tag
data scale.
[0060] "Engineering unit" is information representing a
unit of tag data handled using a tag. For example, when
tag data represents pressure, Pascal (PA), Pascals Ab-
solute (PAA), bar, barg (gauge pressure), Pounds per
Square Inch Absolute (PSIA), Pounds per Square Inch
Gauge (PSIG) and the like are defined as "engineering
unit." In addition, when tag data represents a flow rate,
kg/h, t/h, m3/h, nm3/h and the like are defined as "engi-
neering unit."

<Graphic data>

[0061] FIGS. 4 and 5 are diagrams schematically
showing examples of graphics used in an embodiment
of the present invention. Meanwhile, it is noted that graph-
ics are extremely schematically illustrated in FIGS. 4 and
5 in order to facilitate understanding. As described above,
graphics are monitoring screens displayed on the oper-
ation monitoring terminal 30. These graphics model a
piping and instrumentation diagram of a plant and rep-
resent various apparatuses, devices and equipment of
the plant using simple figures (a circle, a rectangle, a line,
an arrow and the like) and characters (text).
[0062] In addition, the graphics display tag data (tem-
perature value, flow rate value, etc.) used in apparatuses
displayed on the monitoring screen as graphics. Further,
to easily recognize what tag data is, a tag name may be
displayed attached to the tag data. Accordingly, graphic
data GD necessary to display graphics includes informa-
tion indicating types (a circle, a rectangle and the like) of
figures that represent apparatuses and the like of a plant,
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information indicating a display position of each figure in
the monitoring screen, information indicating a tag name
of tag data displayed in the monitoring screen, informa-
tion indicating a display position of tag data and a tag
name, and the like. Meanwhile, although information in-
dicating a tag name is included in graphics here in order
to facilitate explanation, information indicating a tag
name may be provided separately from the graphic data
GD in a state in which the information is associated with
the graphic data GD.
[0063] The graphics illustrated in FIG. 4 are graphics
with respect to a refinery vacuum distillation apparatus
100 including heating furnaces 110a and 110b and a dis-
tillation tower 120. The heating furnaces 110a and 110b
are provided with fuel and steam and, for example, heat
crude oil as a raw material for products. The distillation
tower 120 distills the crude oil (heated crude oil) supplied
from the heating furnaces 110a and 110b. Further, the
graphics illustrated in FIG. 4 display a tag name TG1 of
a tag indicating the column pressure of the distillation
tower 120 and a tag name TG2 of a tag indicating the
furnace pass flow of the raw material in the heating fur-
nace 110a.
[0064] The graphics illustrated in FIG. 5 are graphics
with respect to only the heating furnace 110a in the re-
finery vacuum distillation apparatus 100 shown in FIG.
4. In the example shown in FIG. 5, the heating furnace
110a is enlarged and displayed compared to that shown
in FIG. 4. Further, the graphics illustrated in FIG. 5 display
a tag name TG3 of a tag indicating the furnace velocity
steam flow used in the heating furnace 110a, a tag name
TG4 of a tag indicating the furnace pass outlet temper-
ature of the heating furnace 110a and a tag name TG5
of a tag indicating the radiant zone temperature of the
heating furnace 110a in addition to the tag name TG2 of
the tag indicating the furnace pass flow of the raw material
in the heating furnace 110a.
[0065] Here, graphics are monitoring screens dis-
played on the operation monitoring terminal 30 as de-
scribed above. Accordingly, graphics are associated with
each other, as shown in FIG. 6, and graphics displayed
on the operation monitoring terminal 30 can be switched
to graphics associated therewith according to an instruc-
tion of an operator who uses the operation monitoring
terminal 30. FIG. 6 is a diagram showing an example of
a mutual relationship between graphics used in an em-
bodiment of the present invention.
[0066] For example, the graphics illustrates in FIG. 4
are graphics "2TP012" in FIG. 6 and the graphics illus-
trated in FIG. 5 are graphics "2TP016" in FIG. 6. As shown
in FIG. 6, since these graphics are connected to each
other and associated with each other, the graphics shown
in FIG. 4 can be switched to the graphics shown in FIG.
5 when the graphics shown in FIG. 4 are displayed on
the operation monitoring terminal 30 and the graphics
shown in FIG. 5 can be switched to the graphics shown
in FIG. 4 when the graphics shown in FIG. 5 are displayed
on the operation monitoring terminal 30 according to in-

structions of an operator who uses the operation moni-
toring terminal 30.
[0067] The graphic data GD is of course used when
graphics are displayed on the operation monitoring ter-
minal 30, but is also used in cases other than a case in
which graphics are displayed on the operation monitoring
terminal 30. For example, the graphic data GD is also
used when the processor 44 of the engineering terminal
40 performs a process of automatically identifying a cor-
respondence relationship between a tag name and a
process value. Specifically, the graphic data GD is used
when graphics are sequentially traced on the basis of the
relationship shown in FIG. 6 to search for a tag name
included in graphic data.

[Tag identification method]

[0068] Next, a tag identification method according to
an embodiment of the present invention will be described.
FIG. 7 is a flowchart showing the overview of a tag iden-
tification method according to an embodiment of the
present invention. The flowchart shown in FIG. 7 starts
when operation of the process control system 1 newly
constructed in a plant starts, when the process control
system 1 which has been constructed in the plant is up-
dated (e.g., update of a control program used in the con-
troller 20) and then operated, when information about a
tag is changed, and the like, for example.
[0069] In short, the tag identification method of the
present embodiment is a method in which some charac-
teristic process values are selected in advance and the
engineering terminal 40 automatically identifies a corre-
spondence relationship between the selected process
values and tag names using the project file PF and proc-
ess data PD. Here, it is desirable that characteristic proc-
ess values selected in advance be process values that
can be easily distinguished from other process values.
For example, it is desirable that at least one of items ("tag
type," "tag comment," "upper limit value," "lower limit val-
ue" and "engineering unit") defined in the tag list TL
shown in FIG. 3 select a process value different (or ex-
tremely separated) from other process values.
[0070] To facilitate understanding in the following, it is
assumed that the following process values in the distil-
lation tower 120 shown in FIG. 4 and the heating furnace
110a shown in FIGS. 4 and 5 are selected in advance
as the aforementioned characteristic process values.

• Column pressure of distillation tower 120
• Furnace pass flow of raw material in heating furnace

110a
• Furnace velocity steam flow used in heating furnace

110a
• Furnace pass outlet temperature of heating furnace

110a
• Radiant zone temperature of heating furnace 110a

[0071] The column pressure of the distillation tower

13 14 



EP 3 521 960 A1

9

5

10

15

20

25

30

35

40

45

50

55

120 is a most characteristic process value with respect
to the fact that it is the lowest pressure in the refinery
vacuum distillation apparatus 100. The furnace pass flow
of the raw material, the furnace velocity steam flow, the
furnace pass outlet temperature and the radiant zone
temperature in the heating furnace 110a are selected as
process values obtained in a place close to the column
pressure of the distillation tower 120 which is the most
characteristic process value.
[0072] When the process of the flowchart shown in
FIG. 7 starts, first, the processor 44 of the engineering
terminal 40 performs a process (first process) of identi-
fying a most characteristic tag (first tag) (step S11: first
step). Specifically, using the tag list TL of the project file
PF and the process data PD, the processor 44 of the
engineering terminal 40 performs a process of identifying
a tag corresponding to the column pressure of the distil-
lation tower 120 which is the most characteristic process
value.
[0073] Specifically, the processor 44 performs a proc-
ess of extracting tags, which coincides with all of the fol-
lowing three extraction conditions, from the tag list TL of
the project file PF.

(1) Tag having "engineering unit" of a pressure (e.g.,
PA, PAA, bar, barg, PSIA, PSIG or the like)
(2) Tag having "tag type" of "PID" or "PVD"
(3) Tag which is a tag of absolute pressure or gauge
pressure and has a minus "lower limit value"

[0074] In addition, along with the aforementioned proc-
ess, the processor 44 performs a process of extracting
tag data (tag) having actual measurement values in the
range of 0 to 200 [mbar] or 0 to 20 [kPa] from the process
data PD. Then, the processor 44 performs a process of
identifying a tag allocated to tag data having the smallest
actual measurement value among the tag data extracted
from the process data PD, among the tags extracted from
the tag list TL of the project file PF as the tag (first tag)
corresponding to the column pressure of the distillation
tower 120 which is the most characteristic process value.
[0075] Here, in a case where there are a plurality of
tags (process values) to be identified, the processor 44
performs the aforementioned tag extraction process in
consideration of similarity of tag names. For example, a
case in which there are a plurality of tags (process values)
to be identified may be a case in which, when one pipe
is branched into a plurality of pipes, a plurality of tags
corresponding to flow rates of fluid flowing through the
branched pipes are identified. Tag name of such tags are
similar in many cases and thus similarity of tag names is
considered when a tag is extracted.
[0076] The processor 44 determines the similarity of
tag names by comparing tag names from head of the tag
names by one character to determine whether or not each
character is the same, for example. For example, when
there are tag names of "FIC104A," "FIC104B," "FIC2022"
and "FIO2112," similarity for the tag name of "FIC104A"

is determined as follows.
[0077] "FIC104B": similarity 6/7 (6 characters from the
head are identical in 7 characters)
"FIC2022": similarity 3/7 (3 characters from the head are
identical in 7 characters)
"FIO2112": similarity 2/7 (2 characters from the head are
identical in 7 characters)
That is, similarity of the tag name of "FIC104B" is deter-
mined to be highest with respect to the tag name of
"FIC104A."
[0078] Subsequently, the processor 44 of the engi-
neering terminal 40 performs a process (second process)
of identifying a tag (second tag) close to the most char-
acteristic tag (first tag) (step S12: second step). Specif-
ically, the processor 44 of the engineering terminal 40
performs a process of identifying a tag corresponding to
the furnace pass flow of a raw material in the heating
furnace 110a which is obtained at a position close to the
position at which the column pressure of the distillation
tower 120 which is the most characteristic process value
is obtained using at least one of the tag list TL of the
project file PF, the graphic data GD of the project file PF
and the process data PD.
[0079] Specifically, the processor 44 performs a proc-
ess of extracting tags that coincide with all of the following
three extraction conditions from the tag list TL of the
project file PF and creating tag groups.

(1) Tag having "engineering unit" of a flow rate (e.g.,
kg/h, m3/h, t/h, nm3/h or the like)
(2) Tag having "tag type" of "PID" or "PVD"
(3) Tag having "upper limit value" and "lower limit
value" which are identical

[0080] When tag groups created through the afore-
mentioned process are equal to or greater than "4", the
processor 44 performs a process of extracting tags hav-
ing more than a certain "lower limit value". For example,
the processor 44 performs a process of extracting tags
having "lower limit values" of 2000 [kg/h] or higher, tags
having "lower limit values" of 50 [m3/h] or higher and tags
having "lower limit values" of 2 [t/h] or higher. On the
other hand, when tag groups created through the afore-
mentioned process are "2", the processor 44 performs a
process of increasing "lower limit value" and extracting
tags. Here, when there are a plurality of tags (process
values) to be identified, the processor 44 may perform
the aforementioned process of extracting tags in consid-
eration of similarity of tag names.
[0081] The processor 44 performs a process of extract-
ing tag groups present in graphics including the tag (first
tag) identified as corresponding to the column pressure
of the distillation tower 120 which is the most character-
istic process value among tag groups remaining in the
above-described process. If there is no tag group extract-
ed in this process, the processor 44 performs the afore-
mentioned process of extracting (searching for) tag
groups by sequentially tracing other graphics from graph-
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ics including the first tag on the basis of the relationship
between graphics shown in FIG. 6. Then, the processor
44 performs a process of identifying a tag group that has
been extracted first or a tag group that has most frequent-
ly appeared as a tag (second tag) corresponding to the
furnace pass flow of the raw material in the heating fur-
nace 110a. When tag groups have the same number of
appearances, the processor 44 performs a process of
identifying a tag group having a larger sum of actual
measurement values as the tag (second tag) correspond-
ing to the furnace pass flow of the raw material in the
heating furnace 110a. By performing this process, the
tag having the tag name TG2 attached thereto in FIGS.
4 and 5, for example, is identified as the tag (second tag)
corresponding to the furnace pass flow of the raw mate-
rial.
[0082] When the above-described process ends, the
processor 44 of the engineering terminal 40 determines
presence or absence of a tag to be identified (step S13).
Since the furnace velocity steam flow, furnace pass outlet
temperature and radiant zone temperature used in the
heating furnace 110a are present as tag to be identified
here, the determination result is "YES."
[0083] Then, the processor 44 of the engineering ter-
minal 40 performs a process (third process) of identifying
a tag (third tag) close to any of the first tag and the second
tag (step S14: third step). Specifically, the processor 44
of the engineering terminal 40 performs a process of iden-
tifying a tag corresponding to the furnace velocity steam
flow used in the heating furnace 110a which is obtained
at a position close to any of the position at which the
column pressure of the distillation tower 120 which is the
most characteristic process value is obtained and the
position at which the furnace pass flow of the raw material
in the heating furnace 110a is obtained from the tag list
TL of the project file PF or the graphic data GD.
[0084] Specifically, the processor 44 performs a proc-
ess of extracting tags having "engineering unit" of flow
rates from graphics including the tag (second tag) iden-
tified as corresponding to the furnace pass flow of the
raw material in the heating furnace 110a. Meanwhile,
when there are a plurality of tags (process values) to be
identified, the processor 44 may perform the aforemen-
tioned process of extracting tags in consideration of sim-
ilarity of tag names. Then, the processor 44 performs a
process of identifying a tag group including tags having
the same number of flow rate values that are large next
to the furnace pass flow of the raw material in the heating
furnace 110a as the tag (third tag) corresponding to the
furnace velocity steam flow used in the heating furnace
110a. If there is no tag group extracted in this process,
the processor 44 performs the aforementioned process
of extracting (searching for) tag groups by sequentially
tracing other graphics from graphics including the second
tag on the basis of the relationship between graphics
shown in FIG. 6.
[0085] When the above-described process ends, the
processor 44 of the engineering terminal 40 determines

presence or absence of a tag to be identified again (step
S13). Since the furnace pass outlet temperature and the
radiant zone temperature of the heating furnace 110a
are present as tags to be identified here, the determina-
tion result is "YES."
[0086] Then, the processor 44 of the engineering ter-
minal 40 performs the process (third process) of identi-
fying a tag (fourth tag) close to one of the first to third
tags (step S14: third step). Specifically, the processor 44
of the engineering terminal 40 performs a process of iden-
tifying a tag corresponding to the furnace pass outlet tem-
perature of the heating furnace 110a obtained at a posi-
tion close to one of the position at which the column pres-
sure of the distillation tower 120 which is the most char-
acteristic process value is obtained, the position at which
the furnace pass flow of the raw material in the heating
furnace 110a is obtained and the position at which the
furnace velocity steam flow used in the heating furnace
110a is obtained from the tag list TL of the project file PF
or the graphic data GD.
[0087] Specifically, the processor 44 performs a proc-
ess of extracting a tag having "engineering unit" of tem-
perature and "tag type" of "PID" from graphics including
the tag (second tag) identified as corresponding to the
furnace pass flow of the raw material in the heating fur-
nace 110a. Meanwhile, when there are a plurality of tags
(process values) to be identified, the processor 44 may
perform the process of extracting a tag in consideration
of similarity of tag names. Then, the processor 44 per-
forms a process of identifying a tag for which a maximum
range has been set and which has a maximum actual
measurement value as the tag (fourth tag) corresponding
to the furnace pass outlet temperature of the heating fur-
nace 110a.
[0088] When the above-described process ends, the
processor 44 of the engineering terminal 40 determines
presence or absence of a tag to be identified again (step
S13). Since the radiant zone temperature of the heating
furnace 110a is present as a tag to be identified here,
the determination result is "YES."
[0089] Then, the processor 44 of the engineering ter-
minal 40 performs the process (third process) of identi-
fying a tag (fifth tag) close to one of the first to fourth tags
(step S14: third step). Specifically, the processor 44 of
the engineering terminal 40 performs a process of iden-
tifying a tag corresponding to the radiant zone tempera-
ture of the heating furnace 110a obtained at a position
close to one of the position at which the column pressure
of the distillation tower 120 which is the most character-
istic process value is obtained, the position at which the
furnace pass flow of the raw material in the heating fur-
nace 110a is obtained, the position at which the furnace
velocity steam flow used in the heating furnace 110a is
obtained and the position at which the furnace pass outlet
temperature of the heating furnace 110a is obtained from
the tag list TL of the project file PF or the graphic data GD.
[0090] Specifically, the processor 44 performs a proc-
ess of extracting a tag for which ranges defined as "upper
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limit value" and "lower limit value" are 0 to 1000 [°C] from
graphics including the furnace pass flow of the raw ma-
terial in the heating furnace 110a or other close graphics
associated with the graphics. Meanwhile, when there are
a plurality of tags (process values) to be identified, the
processor 44 may perform the aforementioned process
of extracting a tag in consideration of similarity of tag
names. Then, the processor 44 performs a process of
identifying the extracted tag as the tag (fifth tag) corre-
sponding to the radiant zone temperature of the heating
furnace 110a.
[0091] When the above-described process ends, the
processor 44 of the engineering terminal 40 determines
presence or absence of a tag to be identified again (step
S13). Since there is no tag to be identified here, the de-
termination result is "NO" and a series of processes
shown in FIG. 7 end.
[0092] As described above, in the present embodi-
ment, the processor 44 performs the process of identify-
ing a tag corresponding to the column pressure of the
distillation tower 120 which is the most characteristic
process value, and then performs the process of identi-
fying a tag corresponding to the furnace pass flow of the
raw material in the heating furnace 110a obtained at a
position close to the position at which the column pres-
sure of the distillation tower 120 which is the most char-
acteristic process value is obtained. Then, the processor
44 repeats the process of identifying tags (the furnace
velocity steam flow, the furnace pass outlet temperature
and the radiant zone temperature used in the heating
furnace 110a) obtained at positions close to one of the
first to n-th tags. Accordingly, the processor 44 can au-
tomatically identify a correspondence relationship be-
tween tag names and process values like assembling a
jigsaw puzzle. In addition, since the processor 44 can
automatically identify a correspondence relationship be-
tween tag names and process values, tag data handled
according to tag names can be effectively used.
[0093] In this manner, a user can immediately use a
function of monitoring profitability of plant operation on a
DCS without engineering by inputting tags and process
values for which a correspondence relationship has been
identified into monitoring application software in which
monitoring knowhow and knowledge have been accu-
mulated (such a function was not present on a DCS in
conventional techniques). The monitoring knowhow and
knowledge mentioned here are knowhow and knowledge
indicating a tag and a process value in a plant by which
profitability of plant operation can be monitored.
[0094] In this manner, the user can immediately use a
function of monitoring availability and reliability of plant
facilities (tower rows, tank, piping, heat exchanger, ro-
tating machine, etc.) on a DCS without engineering by
inputting tags and process values for which a corre-
spondence relationship has been identified into monitor-
ing application software in which monitoring knowhow
and knowledge have been accumulated (such a function
was not present on a DCS in conventional techniques).

The monitoring knowhow and knowledge mentioned
here are knowhow and knowledge indicating a tag and
a process value in a plant by which availability and reli-
ability of a plant facility can be monitored.
[0095] In this manner, the user can immediately use a
function of monitoring the ability of an operator on a DCS
without engineering by inputting tags and process values
for which a correspondence relationship has been iden-
tified into monitoring application software in which mon-
itoring knowhow and knowledge have been accumulated
(such a function was not present on a DCS in conven-
tional techniques). The monitoring knowhow and knowl-
edge mentioned here are knowhow and knowledge indi-
cating a tag and a process value in a plant by which the
ability of an operator can be monitored.
[0096] In this manner, the user can immediately use a
monitoring and control function (PID control, monitoring
graphics, etc.) of a DCS without engineering by inputting
tags and process values for which a correspondence re-
lationship has been identified into monitoring application
software in which monitoring knowhow and knowledge
have been accumulated (conventionally, requirement
specifications are received from a user and engineered).
The monitoring knowhow and knowledge mentioned
here are knowhow and knowledge indicating a tag and
a process value in a plant by which availability of the
monitoring and control function (PID control, monitoring
graphics, etc.) of the DCS can be monitored.
[0097] Although the tag identification device, the tag
identification method and the tag identification program
according to an embodiment of the present invention
have been described above, the present invention is not
limited to the aforementioned embodiments and can be
freely modified within the scope of the present invention.
For example, an example in which the engineering ter-
minal 40 includes the function of performing the process
of automatically identifying a correspondence relation-
ship between tag names and process values has been
described in the above-described embodiment. Howev-
er, this function may be included in the controller 20 or
the operation monitoring terminal 30.
[0098] Additionally, a program for realizing a part or all
of the functions of the engineering terminal 40 of the
present invention may be stored in a computer readable
storage medium and the program stored in the storage
medium may be read and executed by the computer sys-
tem to execute a part or all of the processes performed
by the engineering terminal 40. Additionally, the "com-
puter system" mentioned herein may include OS or hard-
ware such as peripheral devices. Further, the "computer
system" also includes a WWW system having a
homepage providing environment (or display environ-
ment). Further, the "computer readable storage medium"
means a storage device including a portable medium
such as a flexible disk, a magneto-optical disk, a ROM,
and a CD-ROM or a hard disk built in the computer sys-
tem.
[0099] Furthermore, the "computer readable storage
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medium" also includes a medium that stores a program
for a predetermined time as in a volatile memory (for ex-
ample, RAM: Dynamic Random Access Memory) inside
the computer system which becomes a server or a client
when the program is transmitted via a communication
network such as an internet or a communication line such
as a phone line. The program may be transmitted from
a computer system storing the program in a storage de-
vice or the like to other computer systems via a trans-
mission medium or a transmission wave in the transmis-
sion medium. Here, the "transmission medium" that
transmits the program means a medium having an infor-
mation transmission function as in a communication net-
work such as an internet or a communication line such
as a phone line. Further, the program may be used to
realize a part of the above-described functions. Further-
more, the function may be realized by the combination
of the program stored in the computer system in advance,
that is, a so-called difference file (difference program).
[0100] As used herein, the following directional terms
"front, back, above, downward, right, left, vertical, hori-
zontal, below, transverse, row and column" as well as
any other similar directional terms refer to those instruc-
tions of a device equipped with the present invention.
Accordingly, these terms, as utilized to describe the
present invention should be interpreted relative to a de-
vice equipped with the present invention.
[0101] The term "configured" is used to describe a
component, unit or part of a device includes hardware
and/or software that is constructed and/or programmed
to carry out the desired function.
[0102] Moreover, terms that are expressed as "means-
plus function" in the claims should include any structure
that can be utilized to carry out the function of that part
of the present invention.
[0103] The term "unit" is used to describe a component,
unit or part of a hardware and/or software that is con-
structed and/or programmed to carry out the desired
function. Typical examples of the hardware may include,
but are not limited to, a device and a circuit.
[0104] While preferred embodiments of the present in-
vention have been described and illustrated above, it
should be understood that these are examples of the
present invention and are not to be considered as limiting.
Additions, omissions, substitutions, and other modifica-
tions can be made without departing from the scope of
the present invention. Accordingly, the present invention
is not to be considered as being limited by the foregoing
description, and is only limited by the scope of the claims.

Claims

1. A tag identification device which automatically iden-
tifies a correspondence relationship between a tag
name arbitrarily set by a user and a process value,
the tag identification device comprising:
a processor configured to perform a first process of:

obtaining first definition information in which the
tag name, a type of tag data which is handled
using the tag name, an upper limit value, an low-
er limit value, and an engineering unit are de-
fined for each tag,
extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower
limit value, and the engineering unit of a prede-
termined first process value, from the first defi-
nition information,
selecting the tag data, which is handled using
the tag name defined for the extracted tag, using
an actual measurement value of the tag data,
and
identifying the selected tag data as the first proc-
ess value.

2. The tag identification device according to claim 1,
wherein the processor is configured to perform a sec-
ond process of:

obtaining second definition information in which
a plurality of graphics which are mutually related
monitoring screens used for process monitoring
and which include information on tag is defined,
extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower
limit value, and the engineering unit of a prede-
termined second process value, from the first
definition information,
selecting the tag data, which is handled using
the tag name defined for the extracted tag, using
at least one of the second definition information
and the actual measurement value of the tag
data, and
identifying the selected tag data as the second
process value.

3. The tag identification device according to claim 2,
wherein the processor is configured to repeat a third
process of:

extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower
limit value, and the engineering unit of a prede-
termined n-th ("n" is an integer which is greater
than or equal to 3) process value, from at least
one of the first definition information and the sec-
ond definition information, and
identifying the tag data, which is handled using
the tag name defined for the extracted tag, as
the n-th process value.

4. The tag identification device according to any one of
claims 1 to 3,
wherein in a case where there is a plurality of process
values to be identified, the processor extracts the
tag in consideration of similarity of the tag name.
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5. The tag identification device according to claim 4,
wherein the processor determines the similarity of
the tag name by comparing the tag name from head
of the tag name by one character to determine wheth-
er or not each character is the same.

6. The tag identification device according to claim 2 or
3,
wherein in a case where the processor uses the sec-
ond definition information, the processor selects the
tag data or extracts the tag by tracing the graphics
on the basis of a relationship between the graphics.

7. The tag identification device according to claim 2,
further comprising:

a communication device configured to receive
the process value measured by a field device
installed in a plant; and
a storage device which stores the process value,
the first definition information, and the second
definition information.

8. A tag identification method which automatically iden-
tifies a correspondence relationship between a tag
name arbitrarily set by a user and a process value,
the tag identification method comprising:
performing, by a processor, a first process of:

obtaining first definition information in which the
tag name, a type of tag data which is handled
using the tag name, an upper limit value, an low-
er limit value, and an engineering unit are de-
fined for each tag,
extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower
limit value, and the engineering unit of a prede-
termined first process value, from the first defi-
nition information,
selecting the tag data, which is handled using
the tag name defined for the extracted tag, using
an actual measurement value of the tag data,
and
identifying the selected tag data as the first proc-
ess value.

9. The tag identification method according to claim 8,
further comprising:
performing, by the processor, a second process of:

obtaining second definition information in which
a plurality of graphics which are mutually related
monitoring screens used for process monitoring
and which include information on tag is defined,
extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower
limit value, and the engineering unit of a prede-
termined second process value, from the first

definition information,
selecting the tag data, which is handled using
the tag name defined for the extracted tag, using
at least one of the second definition information
and the actual measurement value of the tag
data, and
identifying the selected tag data as the second
process value.

10. The tag identification method according to claim 9,
further comprising:
repeating, by the processor, a third process of:

extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower
limit value, and the engineering unit of a prede-
termined n-th ("n" is an integer which is greater
than or equal to 3) process value, from at least
one of the first definition information and the sec-
ond definition information, and
identifying the tag data, which is handled using
the tag name defined for the extracted tag, as
the n-th process value.

11. A non-transitory computer readable storage medium
storing one or more tag identification programs con-
figured for execution by a tag identification device
which automatically identifies a correspondence re-
lationship between a tag name arbitrarily set by a
user and a process value, the one or more tag iden-
tification programs comprising instructions for:
performing, by a processor, a first process of:

obtaining first definition information in which the
tag name, a type of tag data which is handled
using the tag name, an upper limit value, an low-
er limit value, and an engineering unit are de-
fined for each tag,
extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower
limit value, and the engineering unit of a prede-
termined first process value, from the first defi-
nition information,
selecting the tag data, which is handled using
the tag name defined for the extracted tag, using
an actual measurement value of the tag data,
and
identifying the selected tag data as the first proc-
ess value.

12. The non-transitory computer readable storage me-
dium according to claim 11, wherein the one or more
tag identification programs further comprise instruc-
tions for:
performing, by the processor, a second process of:

obtaining second definition information in which
a plurality of graphics which are mutually related
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monitoring screens used for process monitoring
and which include information on tag is defined,
extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower
limit value, and the engineering unit of a prede-
termined second process value, from the first
definition information,
selecting the tag data, which is handled using
the tag name defined for the extracted tag, using
at least one of the second definition information
and the actual measurement value of the tag
data, and
identifying the selected tag data as the second
process value.

13. The non-transitory computer readable storage me-
dium according to claim 12, wherein the one or more
tag identification programs further comprise instruc-
tions for:
repeating, by the processor, a third process of:

extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower
limit value, and the engineering unit of a prede-
termined n-th ("n" is an integer which is greater
than or equal to 3) process value, from at least
one of the first definition information and the sec-
ond definition information, and
identifying the tag data, which is handled using
the tag name defined for the extracted tag, as
the n-th process value.

14. A tag identification program configured for execution
by a tag identification device which automatically
identifies a correspondence relationship between a
tag name arbitrarily set by a user and a process val-
ue, the tag identification program comprising instruc-
tions for:
performing, by a processor, a first process of:

obtaining first definition information in which the
tag name, a type of tag data which is handled
using the tag name, an upper limit value, an low-
er limit value, and an engineering unit are de-
fined for each tag,
extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower
limit value, and the engineering unit of a prede-
termined first process value, from the first defi-
nition information,
selecting the tag data, which is handled using
the tag name defined for the extracted tag, using
an actual measurement value of the tag data,
and
identifying the selected tag data as the first proc-
ess value.

15. The tag identification program according to claim 14,

further comprising instructions for:
performing, by the processor, a second process of:

obtaining second definition information in which
a plurality of graphics which are mutually related
monitoring screens used for process monitoring
and which include information on tag is defined,
extracting a tag, which coincides with at least
one of the type, the upper limit value, the lower
limit value, and the engineering unit of a prede-
termined second process value, from the first
definition information,
selecting the tag data, which is handled using
the tag name defined for the extracted tag, using
at least one of the second definition information
and the actual measurement value of the tag
data, and
identifying the selected tag data as the second
process value.
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